Push-pull sorbent-based pheresis treatment in an experimental canine endotoxemia model: preliminary report.
The Biologic-DTPF System (DTPF), an extracorporeal blood treatment device with potential to treat sepsis, was tested in a preliminary study using a canine endotoxemia model. Six dogs were used and they formed four treatment groups, as control group (n=1) and three groups based on the type of sorbent present in the plasma filter (PF) system: sham treatment with no sorbent (n=1), charcoal as sorbent (n=2), and charcoal/silica as sorbent ("silica" group, n=2). Cardiodynamic data were recorded before treatment and every 30 minutes, and blood samples were collected to determine blood chemistry and to detect the levels of endotoxin and selected plasma cytokines: interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis factor (TNF). The dogs were given Escherichia coli endotoxin (2 mg/kg) as an intravenous drip (extended over a period of 30 minutes). Thirty minutes after the end of infusion all animals except the control were treated with the DTPF system for four hours. To determine the effect of treatment, data collected at one hour from the initiation of treatment until the end of treatment were compared between control and treated dogs. The endotoxin levels in the control dog were higher (P < 0.05) than other groups. The control dog had lower levels of TNF than other groups. The control dog had similar levels of IL-1 (P > 0.05) and higher levels (P < 0.05) at 4 hours into treatment compared to other groups. The control dog had similar levels of IL-6 as other groups (P > 0.05). In the control dog, the mean arterial pressure (MAP) fell and then remained low but stable at 1-4 hours. The charcoal group had lower MAP than the control dog at 1-4 hours (P < 0.05). The silica group had higher MAP levels similar to the control dog. After treatment, the control dog had higher (P < 0.05) values of hematocrit, hemoglobin, calcium, potassium, and albumin compared to the treated groups. As expected for a system removing plasma during sepsis, the DTPF System had some adverse effects on the physiologic status of the dogs, especially when loaded with charcoal sorbent only. The findings of the present study suggest that the filters are capable of eliminating endotoxin and there is some evidence of cytokine removal. Although the charcoal dogs did poorly, addition of silica to the sorbent offset any negative effects. Further work is underway to improve the efficiency of the system, primarily to enhance the capacity of the sorbents for cytokines. A more realistic canine sepsis model with mortality after several days (the Escherichia coli- infected intraperitoneal clot) will also be considered in future studies.